Abstract: An improved three-component reaction of cyclohexyl isocyanide is described. The reaction between alkyl isocyanides and dialkyl acetylenedicarboxylates in the presence of carboxylic acid arylidene-hydrazides to afford highly functionalized ketenimines in good yields. The reaction was characterized by mild conditions, high selectivity and tolerance to various functional groups.
Introduction
Ketenimines have been extensively used in organic synthesis as versatile building blocks for the preparation of a large variety of cyclic compounds via inter-or intramolecular cycloaddition reactions 1, 2 . There has been intense interest in their addition reactions, such as cycloaddition [3] [4] [5] Multicomponent reactions (MCRs), by virtue of their convergence, productivity, facile execution and generally high yields of products, have attracted much attention in the area of combinatorial chemistry [6] [7] [8] , of pivotal importance are the isocyanidebased MCRs 9 . The trapping of the 1:1 intermediate formed between dialkyl acetylenedicarboxylates and isocyanides with OH, NH and CH acids has been widely studied [10] [11] [12] [13] [14] [15] [16] . In continuation of our works on the reaction between isocyanides and dialkyl acetylenedicarboxylates in the presence of organic acids [17] [18] [19] , here we wish to report the results of our studies on the reaction between alkyl isocyanides and dialkyl acetylenedicarboxylates, in the presence of carboxylic acid arylidene-hydrazides.
Experimental
Elemental analyses were performed using a Costech ECS 4010 CHNS-O analyzer at analytical laboratory of Islamic Azad University Yazd Branch . 1 H and 13 CNMR spectra were recorded on BRUKER DRX-500 AVANCE spectrometer in CDCl3 using TMS as internal standard. The chemicals used in this work were purchased from Fluka (Buchs, Switzerland) and were used without further purification.
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Experimental
To a magnetically stirred solution of dialkyl acetylenedicarboxylate (2 mmol) and carboxylic acid arylidene-hydrazide (2 mmol) in acetone (10 mL) was added a solution of alkyl isocyanide (2 mmol) in acetone (5 mL) dropwise at room temperature over 10 minute. The mixture was then allowed to stir for 24 h. The solvent was removed under reduced pressure, and the residue was separated by column chromatography (silica gel, hexane-ethyl acetate, 3:1) to afford the pure titled compounds. 
Dimethyl 2-[N'-benzylidene-N-(3-methyl)hydrazino]-3-(cyclohexyl iminomethylene) succinate (4a)
Yield
Dimethyl2-[N'-4-chloro-benzylidene-N-(4-pyridineoyl)hydrazino]-3-(cyclohexylim inomethylene)succinate (4b)
Dimethyl 2-[N'-4-chloro-benzylidene-N-(3-methyl)hydrazino]-3-(cyclohexylimino methylene)succinate (4c)
Diethyl 2-[N'-4-chloro-benzylidene-N-(4-pyridineoyl)hydrazino]-3-(cyclohexylim inomethylene)succinate (4d)
Di-t-butyl2-[N'-4-chloro-benzylidene-N-(3-methyl)hydrazino]-3-(cyclohexylimino methylene)succinate (4e)
Diethyl2-[N'-4-chloro-benzylidene-N-(3-methyl)hydrazino]-3-(tert-butylimino methylene)succinate (4f)
Diethyl 2-[N'-4-chloro-benzylidene-N-(3-methyl)hydrazino]-3-(cyclohexylimino methylene)succinate (4g)
Diethyl 2-[N'-benzylidene-N-(3-methyl)hydrazino]-3-(cyclohexyliminomethylene) succinate (4h)
Results and Discussion
Thus, alkyl isocyanides 1 and dialkyl acetylenedicarboxylates (2) in the presence of carboxylic acid arylidene-hydrazides (3) undergo a smooth 1:1:1 addition reaction in acetone at ambient temperature to produce highly functionalized ketenimines (4a-h) in excellent yields (Figure 1 ). A plausible mechanism for the formation of ketenimine 4a-h is shown in Figure 2 . On the basis of the well-established chemistry of isocyanides, 1,2,6,7 it is reasonable to assume that the functionalized ketenimine 4 results from the initial addition of the isocyanide to the dialkyl acetylenedicarboxylate and subsequent protonation of the 1:1 adduct 5 by carboxylic acid arylidene-hydrazide. Then, the positively charged ion 6 is attacked by anion 7 to give the product 4 ( Figure 2 ). 
Conclusion
In summary, the simple one-pot reaction between alkyl isocyanides and dialkyl acetylenedicarboxylates in the presence of carboxylic acid arylidene-hydrazides provides access to stable ketenimine derivatives of potential synthetic interest in high yields.
